Cernunnos/XLF: a new player in DNA double-strand break repair.
Non-homologous end-joining (NHEJ) is the predominant repair pathway for DNA double-strand breaks (DSBs) in vertebrates and also plays a crucial role in V(D)J recombination of immunoglobulin genes. Cernunnos/XLF is a newly identified core factor for NHEJ, and its defect causes a genetic disease characterized by neural disorders, immunodeficiency and increased radiosensitivity. Cernunnos/XLF has at least two distinct functions in NHEJ. Cernunnos/XLF interacts with and stimulates the XRCC4/DNA ligase IV complex, which acts at the final ligation step in NHEJ. In living cells, Cernunnos/XLF quickly responds to DSB induction and accumulates at damaged sites in a Ku-dependent but XRCC4-independent manner. These observations indicate that Cernunnos/XLF plays a unique role in bridging damage sensing and DSB rejoining steps of NHEJ. Recent crystallographic analyses of the homodimeric Cernunnos/XLF protein provide structural insights into the Cernunnos/XLF functions. These studies offer important clues toward understanding the molecular mechanism for NHEJ-defective diseases.